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The Interpretation of the Early Stages
of Acute Appendicitis
By GEORGE D. F. MCFADDEN, M.B., M.CH., F.R.C.S.ENG.
from the Ulster Hospital for Children and Women, Belfast
Is 1842 Genzmer wrote a treatise on how pain in inflammation of the appendix must
vary with the anatomical variations in the position of the appendix. Unfortunately,
the protean aspects of the disease were not fully understood, Typhlitis, perityphlitis,
and inflammation of the vermiform appendix were considered separate diseases.
It remained for Fitz to make his celebrated pronouncement in 1886, "That for all
practical purposes, typhlitis, perityphlitis, and perityphlitic abscess mean inflam-
mation of the vermiform appendix. " Fitz made another statement at that meeting
of equal importance: "That variations in the length, position, and patency, whether
congenital or acquired, are of obvious importance in explaining many of the apparent
differences in the clinical histories." This statement would appear to have been
overshadowed by the brilliance of his other suggestion. It is my intention to place
this statement in the light again, and to show that it is of great value, and, rightly
used, should help to lower the mortality of the disease.
The numerous papers and discussions on the subject of acute appendicitis are due
to the disquietingly high mortality of the disease. Undoubtedly the mortality has
dropped in the last thirty years, but the disturbing feature is that there has been
little decrease in the last decade, and a general death-rate of five cases per hundred
operated upon is too high. Graphs 1 and 2 show the decline in the death-rate the
last thirty years. They also show that this decline is coincident with a marked drop
in the mortality of acute general peritonitis, and that it is inversely related to the
number of cases seen in the first twenty-four hours. The first is due to treatment,
the latter to better diagnosis.
The average death-rate for the large hospitals, for cases operated upon within
the first twenty-four hours, is 1.2 per cent., and for cases upon whom the operation
was done after the first twenty-four hours, 6.2 per cent. So that, if the medical
attendant is tempted to postpone a decision in a suspected case of appendicitis, or
to wait to see if the attack will resolve itself without operation, he must realize
that he is multiplying by five the chances of death of that particular patient.
Unfortunately, all cases do not present the classical signs and symptoms of the
textbooks. Rendle Short, in a paper published in 1925, stated: "That the cases
which one has seen, in which the appendix has been allowed to perforate and become
really dangerous, have all been due to either an abnormal position of the appendix
or to the coincidence of diarrhoea." Black states that fifty per cent. of all deaths in
his series of acute appendicitis occurred with the appendix in the pelvis, a position
which frequently gives rise to signs and symptoms far removed from those given in
textbooks. Colt and Berry have drawn attention to the increase in mortality that
may ensue from an ill-placed incision at operation. Thus, if the mortality of the
207disease is to be lowered, the diagnostician must have an accurate mental p;cture of
the position and condition of the appendix; the symptoms can then only be
accurately interpreted, and the best incision for each individual case adopted.
The position of the cwcum is not constant, and the appendix has many different
relations to the caecum and terminal ileum (see figs. 3-10), and it bears different
relations to the structures of the posterior abdominal wall. It may lie against the
psoas muscle, the genito-femoral nerve, the ureter, or the spermatic vessels, causing
symptoms to be referred to these structures. Wherever the diseased appendix lies,
from gall-bladder to urinary bladder, inflammation will extend from it to the
neighbouring tissues and thereby cause secondary signs.
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208The appendix may have been the seat of a previous inflammation to such an
extent that it may be bound down with adhesions to the parietal peritoneum, or its
wall be fibrosed, leading to a stricture or complete obliteration of its lumen.
The angle at which the appendix comes off from the cacum and its motility is
one of the factors that determine whether gas or contents from the cacum can enter
the appendix. The occlusion of the lumen of the appendix is another factor whereby
gas or caecal contents are prevented from entering the appendix. This explains why
such signs as Bastedo's, where gas is forced from the colon towards the caecum, is
frequently negative in cases of acute appendicitis.
The subjective signs of the diseased appendix must follow definite anatomical
pathways. In the abdomen there are two pathways of conduction, the sympathetic
and the somatic. These latter are confined to the parietes. Morley suggests that
these somatic nerves reach the edge of the gut, because, on tearing through the
transverse mesocolon, his patient complained of pain. But this being a pulling
stimulus, it was probably sufficient to produce pain through the sympathetic
pathway. It would appear more probable that the somatic nerves stop about the
root of the mesentery.
If the abdomen were divided roughly into three areas by two horizontal lines,
one midway between the umbilicus and the ziphisternum, and the other at the level
of the iliac crests, each area would correspond to the nerve segments of each
embryological part of the gut; the upper area representing the fore-gut, the mid
area the mid-gut, and the lowest area the hind-gut.. The appendix belongs to the
mid-gut area. Pain referred from it through the mesenteric nerves will be vaguely
localized in the middle area. This pain is difficult for the patient to describe. He
speaks of it as a dull crampy or heavy pain. The appropriate stimulus for it is
distension of the appendix or pulling on its mesentery. In the somatic nerve system
the type of pain can be minutely described, and it is accurately localized. These
two types of pain, the sympathetic and the somatic, may both be present in cases
of acute appendicitis.
Stimulation of the sympathetic nerves causes dilatation of gut and contraction of
the sphincter. Learmouth has shown that these nerve twigs exert a definite tonal
action. Complete paralysis of the sympathetic is followed by a resulting dilatation of
gut and a loss of co-ordinate movements. The loss of tone interferes with the
absorption of gases, which further increase the distension. If there is interference
with the blood supply of the gut, there is also distension of the gut, but in this
instance due to the non-absorption of gases and to the diffusion of gases out of the
vessels. With these facts in mind, it will be understood how an appendix acutely
inflamed, lying against the mesentery in the ileo-colic angle, stimulating the
mesenteric nerves and interfering with the blood-vessels, will be followed by
distension of the gut. In the latter stages paralysis of the nerves is produced, hence
the picture of paralytic ileus with its distended gut.
A wave of intestinal peristalsis is most easily produced by the natural stimulus
of swallowing food. When the pylorus opens, the lower ileum contracts, and the
211ileo-cecal sphincter relaxes; coincident with this the appendix contracts, and the
appendico-caecal sphincter relaxes.
If a piece of gut is strongly and freely stimulated, it contracts, but after repeated
stimuli it ceases to respond. If it is allowed to rest, it recovers and becomes as on
a hair-trigger, and a very small stimulus will cause it to contract vigorously. lnflam-
mation increases the tone of smooth muscle and its adaptability to a stimulus, and,
as is to be expected, the inflamed gut becomes refractory more rapidly than healthy
muscle.
The appendix has the same anatomical muscular walls as the gut, and it has
been shown to exhibit peristaltic waves of contraction and relaxation like the gut.
It is therefore subject to these physiological laws.
I think it was Murphy who crystallized the signs and symptoms of acute appendi-
citis into-Pain around the umbilicus; vomiting; pain settling in the right iliac
,fossa, associated with muscular rigidity; constipation and fever. Undoubtedly he
helped to make the symptoms more easily remembered; but if we are to look only
upon those cases as appendicitis where the symptoms correspond accurately with
the sides of the crystal, then we shall miss many true cases of appendicitis, and
acclaim as appendicitis cases in which the appendix is normal. Unfortunately, most
textbooks have copied these signs and symptoms as the criterion of appendicitis
without any qualifying statements or explanatory notes.
THE PAIN OF ONSET.-An appendix with inflamed walls will only need the'slightest
stimulus to cause it to contract. If it is obstructed this peristalsis will be more
marked. The resultant increase in the intra-appendicular tension will cause pain.
This pain in an appendix lying free in the peritoneal cavity will be referred along
its mesenteric nerves, and will be experienced by the patient as an indefinite dull,
crampy pain. It can only be roughly localized in the mid-umbilical area. It is
made worse by swallowing food. After a time the muscle becomes refractory, the
crampy pain is less marked, there is a lull. If the appendix that has become inflamed
is not free in the peritoneal cavity, but placed congenitally behind the peritoneum,
as is not uncommon, the first attempts at distension and peristalsis pull on the
covering peritoneum. This pull and the spreading of inflammation to the peritoneum
cause pain. Now, the peritoneum is richly supplied by somatic nerves, and the pain
is now transmitted by them, This pain is sharp, well defined, and accurately localized
over the part affected, usually the right side. In these cases there may be no afferent
stimulus along the sympathetic fibres, as the coverings have prevented sufficient
distension to affect the sympathetic fibres, and the central crampy pain is not felt.
During a peristaltic wave in the intestine, this somatic sharp pain in the side will
be exaggerated on account of the inflammatory adhesions between the inflamed
peritoneum and the gut. If the patient has had previous attacks of appendicitis,
the appendix may be bound down to the parietal peritoneum and behave as a retro-
peritoneal appendix. In this case the initial pain will be a definitely localized
somatic pain in the side, and the ill-defined crampy sympathetic umbilical pain of
the former attacks will be absent. In a case, then, where the patient has had several
212attacks of appendicitis, it will be found that the history of the first attack approaches
most closely to the classical type.
If the appendix is bound down to the pelvic mesocolon through the results of
previous inflammatory attacks, then the first effort of the diseased appendix will be
to irritate the nerves in the pelvic mesocolon; the disease will set in with symptoms
suggesting colic in the sigmoid colon. If an appendix that is free becomes inflamed,
and later in the attack becomes adherent to the pelvic mesocolon, the patient will
first complain of crampy pains in the umbilical area, and later of crampy pains in
the lower abdomen, and the pain will not shift to the right side. In these cases the
inflamed appendix stimulates the nerves in the pelvic mesocolon, and the patient
has the sensation of the lower bowel being affected. If the appendix becomes
adherent to the parietal peritoneum on the left side, the pain will become definitely
localized in the left side. When the central ill-defined crampy pain starts in the
umbilical area and shifts to the right side, it denotes that the parietal peritoneum,
posteriorly, laterally, or anteriorly, to the righ side of the middle line, has become
affected by the inflammation. The pain is now a definitely localized pain, and is due
to stimulation of the somatic nerves.
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of the appendix. If the appendix lies in the flank running up to the right kidney,
pain will be felt in the right renal area. If the appendix is lying against the parietal
peritoneum to the left side, the pain will be felt on the left side.
Sokolava described a case where the attack seemed to him typical of a right-sided
appendix. At operation the appendix could at first not be found, but it was finally
located on the left side. Its tip ran towards and was bound down to the right side,
hence the reference of the pain to the right side.
If the diseased appendix is separated by mesentery or gut from the parietal
peritoneum, so that the inflammation cannot extend to the parietal peritoneum, the
shifting of pain to the right side cannot occur. A patient whose appendix is so
surrounded by small intestine as to separate it from parietal peritoneum, will
complain of ill-defined crampy heavy abdominal sympathetic pains, with their
treacherous lull in the symptoms; later in the disease the pain may become localized
(somatic) in the side, but it is now the consequence of a tracking abscess or of
general peritonitis. An appendix lying in the pelvis may in like manner be so
surrounded that it is separated from the parietal peritoneum. In this case there will
be no localization of the pain.
One sees the statement frequently in medical literature that pain starting round
the umbilicus and settling in the right iliac fossa is appendicitis, and appendicitis
alone. This sequence in pain denotes only a change from a sympathetic pain in
mid-gut to the somatic pain in the side. Any inflammatory lesion of the mid-gut
area that extends to the parietal peritoneum in the right side will produce these
symptoms. As an example of this sequence of pain, it occurs in inflammation of
the glands in the ileo-cecal area. The glands as they become inflamed irritate the
sympathetic nerves in the ileo-colic angle, and cause crampy abdominal pains. This
shifting of the pain to the right side in inflamed glands is due to the local peritoneum
being affected. The differential diagnosis between inflamed mesenteric glands and
acute appendicitis has been discussed elsewhere.
RIGIDITY.-Rigidity of the muscles of the anterior abdominal wall is a common
but not universal occurrence in cases of appendicitis. Sir James MacKenzie did not
think that the parietal peritoneum had any somatic nerve supply, and, to explain
the phenomena of muscular rigidity in these cases, advanced the theorv of a viscero-
muscular reflex. He thought that the nerves running from the inflamed appendix
raised their segment in the spinal cord to a hyperaesthetic state, and that the motor-
nerves passing through this area were rendered hyperaesthetic, and so increased
the tonus of the muscles they supplied. If this theory were correct, the area of
muscular rigidity in appendicitis would be constant, irrespective of the position of
the appendix. This is contrary to clinical findings, for the area of rigidity varies,
and in many cases of acute appendicitis is absent.. It is now firmly believed that the
parietal peritoneum is rich in somatic nerve-fibres. Stimulation of the parietal
peritoneum causes a contraction of the overlying muscles. Morley called this reflex
the parieto-muscular reflex. Rigidity of the muscles of the abdominal wall will
therefore occur in a case of appendicitis if the peritoneum underneath the muscles
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Appendix lying behind mesentery and
terminal ileum.
FIG. 5.
Pelvic appendix; the appendix lies in front
of the terminal-ileum.
FIG. 4.
Appendix lying anterior to the mesentery
and terminal ileum.
FIG. 6.
Appendix lying posteriorly below the pro.
montory, with the meentery and lower
ileum lying in front of it.
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FIG. 7.
Pelvic appendix; here the appendix lies
to the lateral side of the cecum and
away from the ileo-colic angle.
FIG. 9.
Lateral cecal appendix, retro-peritoneal
and adherent to the cmcum.
FIG. 8.
Lateral cacal appendix, free in the peri-
toneal cavity.
FIG. 10.
Lateral cmcal appendix, retro-peritoneal.
216is affected by the inflammation. If the appendix lies well out in the flank, the rigid'it
will affect the muscles in the flank without the muscles in the anterior abdominal
wall being affected, although in the co-ordinated movement of breathing the patient
may show a diminished respiratory excursion of a segment of the anterior abdominal
wall. If the appendix in its normal state lies touching the peritoneum underneath
the anterior abdominal wall, then when the appendix becomes affected by disease,
rigidity of these muscles will be early. If the appendix lies againist the posterior
abdominal wall, these posterior muscles will be affected by an inflammation of the
organ, but the muscles of the anterior wall will remain soft. This affection of the
posterior muscles may show itself by flexion of the hip, or, if the limb be laid flat
on the bed, by a lumbar lordosis. In these cases on making an attempt to hyper-
extend the thigh, the patient complains of abdominal pain. If the appendix lies in
the pelvis, the anterior parietal peritoneum will not come into contact wih the
appendix, and again rigidity of the muscles of the anterior abdominal wall will be
absent. Zachary Cope has drawn attention to the pelvic appendix sometimes lying
against the obturater internus, and causing interference with the movements of
rotation of the thigh. In the late stages of a pelvic appendicitis, rigidity may occur
in the muscles over the hypo-gastrium, but this rigidity is due to spreading
peritonitis.
VOMITING.-The symptoms of vomiting in appendicitis are not constant. It may
be due to toxins acting centrally, or due to a local reflex. The fact that it occurs
with suddenness in the beginning of the disease, and not later when the toxaemia is
greatest, favours a local reflex theory.
Physiologists have had difficulty in analysing the different phases of the act, but
the essentials are a closed pylorus and a strong reverse peristaltic wave. This
reverse peristaltic wave has been seen to start in the small gut, and vomiting can
occur in the absence of a stomach. If a piece of gut is obstructed, the peristaltic
waves sweep down on the obstruction till finally, like a rebound from the site of
obstruction, there is a strong reverse peristaltic wave. If, with this in mind, the
intimate connection between the ileo-caecal area and the pylorus is considered, the
ileo-colic sphincter relaxes with relaxation of the pyloric sphincter-and the reverse
has been demonstrated: spasm of the ileo-colic sphincter associated with spasm of
the pyloric sphincter-it will be seen that continued irritation of the smooth muscle
at the ileo-colic sphincter and of the nerves supplying the area will cause a prolonged
ileo-caecal and pyloric spasm, and produce all the requirements for reflex vomiting.
It will also be seen that with pylorus spasm the vomited matter from this irritation
should be only contents found in the stomach. This is what occurs in appendicitis
with vomiting. The vomitus is only stomach contents, and it is irritated by any
fresh stimulus to peristalsis. Patients frequently say that they vomited every time
they swallowed anything. In appendicitis, vomiting may be a marked symptom,
or it may be completely absent. It depends to a slight extent on the age and type
of the patient, but to the greatest extent upon the position of. the appendix. In
children the reflexes are brisker, the metabo!ic rate higher, and the gut proportion-
ally shorter. Hence vomiting in them is more commonly present. In a series of
219over one hundred consecutive cases of acute appendicitis in children at theI Ulster
Hospital, one hundred per cent. vomited. In another series it occurred in ninety-
four per cent.. of cases. Royster also remarked upon the frequency of vomiting in
children with acute appendicitis. An adult with a high metabolic rate will vomit
more easily than an old person with an old-low metabolic rate. Woodside noted
that about sixty-eight per cent. of his cases vomited. I have noted how stimula-
tion of the nerves in ileo-colic angle will give rise to vomiting. An acutely inflamed
appendix lying behind the lower ileum in the splenic position (fig. 3) against the
nerves going to the ileo-colic angle, will give rise to spasm of the ileo-colic
sphincter, pylorus-spasm, reverse, peristalsis, nausea, and vomiting. If the irrita-
tion persists, the bowel, through the action of the sympathetic, becomes atonic and
dilates, hence distention of the gut. If there is interference with the mesenteric
blood-vessels, t-he absorption of gases will not take place, and distention will become
more marked. If the appendix lies in the pelvis, the loop of lower ileum is frequently
lying anterior to it (fig. 6), so that the appendix occupies a position similar to the
retro-ileac splenic position, and vomiting is a frequent and marked symptom. If on
the other hand, the appendix lies below the caecum, away from the ileo-colic angle,
the sympathetic fibres to the lower ileum are not interfered with, and vomiting is
absent; also in the case of a pelvic appendix, where the appendix lies lateral to
the caecum and in which the cacum has prolapsed into the bottom of the pelvis
(fig. 7), vomiting is not to be expected. In an appendix the subject of acute
inflammation lying lateral to the caecum (fig. 9), away from the ileo-colic sympa-
thetic fibres, vomiting is absent.
In an effort to solve the question as to whether distention of an obstructed
appendix was the cause of vomiting, I operated upon four patients with acute
appendicitis, under local anaesthesia. In one patient the appendix was found so
completely obstructed that the intra-appendicular tension had produced a pseudo
diverticulum. Yet he had never been nauseated and had never vomited. The
appendix lay below the cecum and away from the ileo-colic angle. On separating
an adhesion between the appendix and the peritoneum of the right iliac fossa, the'
patient complained of pain in the right iliac fossa. When the appendix was clamped
at the base, it caused a temporary indefinite pain up in the umbilical area. The
appendix was then further distended by puncturing the wall with a fine needle, and
distending the lumen with normal saline from a record syringe. This distention
again caused an indefinite pain above the umbilicus, but it did not cause any nausea
or vomiting. Tying the mesentery caused a para-umbilical pain; pulling on the
mesentery made him feel somewhat nauseated, but he did not vomit. In another
case the same procedure was adopted. In this girl there were some fibrous adhesions
between the appendix and the parietal peritoneum, which were not disturbed till
after the appendix had been distended. In this case, while distending the appendix,
the patient complained of pain in the right iliac fossa. The appendix was now freedi
from adhesions, and further distended. This time the patient complained of crampy
pain up in the para-umbilical area, but she did not feel nauseated, or vomit. As
these patients had been subject to operation when their stomachs were empty, it
220was felt that the absence of vomiting might have been due to the empty stomach.
In a fourth patient a cup of tea was given twenty minutes before operation. In this
patient, pushing a pair of forceps through the mesenterv produced pain above the
umbilicus. On clamping the base of the appendix and distending the appendix with
saline, the patient again complained of pain in the umbilical area, but she hadl no
nausea or vomiting. On rubbing a pair of forceps too and fro against the mesentery
in the ileo-colic angle, she complained of nausea, and, on further irritation of the
ileo-colic area, vomited
I think we can reasonably conclude that the sensation of the mesenteric nerves
are referred about and above the umbilicus, that pain at the actual site of the
appendix means that the parietal peritoneum is here affected, that distention of the
appendix is not the cause of vomiting, but that vomiting is due to irritaton of the
nerves in the ileo-colic angle.
TENDERNEss.-Tenderness, in my experience, is always present over the diseased
organ in a case of acute appendicitis. WVhen the appendix lies below the promontory
of the sacrum (fig. 6), it may be difficult to elicit it on abdominal examination or
even rectal examination. Morley is of the opinion that the viscera themselves are
not tender, but that deep pressure pressed the sensitive parietal peritoneum against
the inflamed area, and the parietal peritoneum registered pain. This teaching seems
against our basic principles that an acutely inflamed structure is tender. Also,
tenderness can be elicited by pressure over the inflamed appendix, even when the
parietal peritoneum is separated by omentum, mesentery, and small gut from the
inflamed organ. According to Morley's view, the pain should always be felt under
the pressing finger, whereas, on pressing directly over the appendix, pain is
frequently felt above the umbilicus. Another point is that pressure on an inflamed
appendix is bound to raise the intramural tension and provoke the necessary
sympathetic stimulus for reducing pain. To test Morley's theory, in one of the
patients upon whom I operated under local anaesthesia, the appendix, before being
disturbed, was grasped between the finger and thumb, so that it did not touch the
parietal peritoneum. On squeezing the inflamed organ, the patient complained of
pain above the umbilicus. It is justifiable to conclude that an inflamed appendix is
tender.
If the inflammation has spread from the appendix to the local parietal peritoneum,
this membrane is then sensitive, and pain will be felt under the palpating finger.
Pressure on the colon at a distance produces pain in cases of acute appendicitis,
if there is no valvular obstruction between the cecum and the appendix and if the
lumen of the appendix is not completely obstructed. If the appendix has a free
mesentery, pain is referred to the umbilical area; but if the appendix is firmly
attached to or lying behind the peritoneum, pain is felt over the appendix. Pressure
from the left side of the pelvis towards the right will cause pain over the appendix,
if there are ileo-caecal inflammatorv adhesions.
DYSURIA.-Dysuria is a frequent and valuable symptom. Bryan speaks of
appendicitis as being the most common cause of the sudden onset of dlvsuria in a
child. In the Ulster Hospital, Children's Department, in a series covering the last
221three years, a history of dysuria was obtained in forty per cent. of all cases of acute
appendicitis. This is to be expected, seeing the bladder is an abdominal organ in a
child, and does llot reach its adult position till after puberty (figs. 11, 12). The pain
or interference with micturition is due to the inflamed appendix coming into contact
with the bladlder, and is a comparatively early sign in children. The symptom is
not uncommon in the pelvic appendix in the adult. In the late stages, when a pelvic
abscess is present, micturition is commonly affected.
CONSTIPATION.-Alvarez has likened the colonic movements to a railway siding
with three wagons. Every day a new one arrives and bumps off the end one.
Occasionally one arrives with such force that all three are bumped off, and then
three days have to elapse before the siding is full enough for a car arriving to push
one off at the other end. If the third wagon does not arrive, there is no movement.
In patients with an inflamed appendix in certain positions, there is spasm of the
ileo-colic sphincter and no emptying of ileal contents into the ceecum, hence
constipation is to be expected. But if there is no ileo-colic sphincter spasm,
constipation need not be expected. In fact, an appendix that lies behind the cwcum
and adherent to its wall will hasten the third wagon across the colon. Many people
will admit that their bowels have moved more regularly since the onset of the
attack. If the wall of the sigmoid colon is irritated, there is a rapid emptying into
the rectum and a call to defaecation. Patients with an appendix adherent to the
sigmoid colon will complain of diarrhoea. A pelvic appendix may be adherent to
the rectum and cause tenesmus, or this symptom may follow on a pelvic abscess
later in the disease.
FEVER.-A rise in temperature is not a constant finding when one examines a case
of acute appendicitis, although it is probably present during some time of the
illness. A normal temperature is uncommon in children with an acute appendix.
At the Ulster Hospital for Children it was found in only eight per cent of cases.
In the years 1930-1, at the Royal Victoria Hospital (adult cases), a normal tempera-
ture occurred in twenty-four per cent. of the cases. rhe temperature is more likely
to be normal in the first twenty-four hours of the attack, in the adult series, in
forty-two per cent. of the cases. This normal temperature is no guide to the
severity of the illness, for of those patients seen in the first twenty-four hours,
and who had perforated, forty-six per cent. had a normal temperature. A tempera-
ture taken soon after a perforation, with the shock and lowering of tension, would
be inclined to be lowered. A normal temperature it also to be expected in those
cases of a mild nature where the patient is recovering.
Deolindo thought that he could tell the state and position of the appendix by
comparing the axillary temperature against the rectal temperature. I have
encdeavoure(d to test these findings. At the Ulster Hospital the axillary andl rectal
temperatures were noted in sixty-six cases of acute appendicitis. The difference
between axillary and rectal temperatures in these cases varied from .4 degree to as
much as five degrees. The average difference in temperature was .8 degrees. The
amount of difference bore no relation to the position of the appendix or to the
seriousness of the lesion. A child with a perforated appendix and a pelvic peritonitis
222did not show a greater difference of temperature than one with a retro-cecal non-
perforated appendix. To determine if this difference in axillary and rectal tempera-
ture was greater in children suffering from appendicitis, than in children who had
no abdominal disturbance, the rectal and axillary temperatures of some fifty
children who were not suffering from abdominal disease were taken as a com-
parison. In these cases the axillary and rectal temperatures bore the same relatior,
as in cases of acute appendicitis. In some of these latter non-abdominal cases, the
difference was as high as 1.6 degree.
I think that we can conclude that a comparison between rectal and axillary
temperatures is of no value in the diagnosis of acute appendicitis, nor as a help as
to its gravity or to the position of the appendix, and that a normal temperature
does not exclude the diagnosis of appendicitis.
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FIG. 11.
Section of full-term child (after J. Symijig-
ton). Bladder is situated above the pubic
symphisis.
THE TONGUE.-The contracted, dry, furred tongue with prominent red papilla is
one of the most constant and valuable signs in acute appendicitis. It is associated
with a heavy, foul breath. Alvarez attributes the tongue condition to reverse
peristalsis, and the heavy breath would favour this opinion.
Of late years clinicians have been inclined to look for two distinct trains of
signs and symptoms in disease of the appendix-one signifying obstruction of the
lumen of the appendix, and the other inflammation of its walls. It must be
remembered that the majority of, if not all, diseased appendices have some obstruc-
223FIG. 12.
Section of adult male (J. Symington).
Bladder is in the, pelvis.
tion of the lumen. Robert Campbell, who first drew attention to the prevalence of
the diseased obstructed appendix, stated that eighty-two per cent. of his cases were
obstructed. Woodside pointed out the frequency of obstruction in his series, and
he remarks that these obstructions were found in the amputated portion, whereas
at least a quarter-inch of the appendix and its base must be left unexamined. Black,
in a recent series, found some obstruction in ninety-eight per cent. of his cases. So
that, if on certain signs and symptoms a patient is diagnosed as having an
obstructed appendix, the chance of error is negligible. Yet it would be an error to
conclude that the signs and symptoms of the patients were due to the obstruction.
From anatomical, physiological, experimental, and clinical findings outlined in
previous paragraphs, it would appear that, if there is a small number of purely
inflamed appendices without obstruction, they cannot produce a different train of
symptoms, with the possible exception of the severity of the initial crampy pain,
from an appendix that is obstructed. The experimental distention of the appendix
does not produce any symptom other than pain. A patient with an obstructed
appendix in the retro-iliac splenic position has a different train of symptoms from a
patient with an obstructed appendix lying below the cecum. Undoubtedly the
greater the obstruction the greater the risk of perforation. But the danger of
perforation depends to a great extent on the position of the appendix at the time of
224perforation. The position is a greater meenace than the obstruction. This has one
small crumb of comfort, in that the obstruction does not give rise to definite signs
and symptoms, whereas each positioIn of the appendix gives a train of signs and
symptoms that are capable of interpretationi.
Everv anatomical conditionl of the appen(lix an(d its surroundinigs has tllhen a
(lefiniite bearitng oni the symptoms whlien the appendix becomiles diseased. Whlienl a
suspecte(l case of appetndicitis is approached, the diagnosticiani shouldl ask limself
wvhat is the probable anatomical cond(ition present, and are the signs and( sy-mptoms
of the patient coincident with such a conI(litionl. If the anatomical conditions agree
with thc signls anidl symiptoms, the diagnosis is correct. Knowing the anatomical
conditions, the diagnosticianl can wvith greater confidelnce determine the next step to
be takien. An appenidix in the splenic positioIn brooks no delay, neither does a pelvic
one. On the other halnid, if there is reasonable doubt about a lateral cecal append(iix,
a few houirs' (lelav for thc examniniationi of the urine, or an X-ray examinationi of the
urinarv tract, xvill not lower appreciably the chlainces of the patienit. For the surgeon
the position of the appendiix ill detei-nille tihe incision to be used, Ihis great aim
being to deliver the appcndix with least (listtlrbatnce to t-hec peritoneal cavity ani(l to
the abdominal wall.
In conclusion, I shouldi like to thank my colleagues at the Ulster Hospital for
Children, Templemore Avenue, for permission to include some of their cases in the
figures, andl also to the house-surgeon, Dr. Christie, and the sisters, for their help
in getting the histories of the patients an(d the care they have taken over the
temperatures. I am also greatly indebted to Mr. S. 'T. Irwin for his generosity in
allowing me to operate under local anasthesia upon patients in his ward, and
to the staff of the Royal Victoria Hospital for permission to examine their case-
sheets in the Royal Victoria Hospital.
IRISH MASTERS OF MEDICINE
No. 7--SIR WILLIAM MacCORMAC, K.B., M.A., M.D., F.R.C.S.I. & Eng.
THE Hippocratic view that "war is the only proper school for the surgeon" receives
strong support in the professional life of Sir WVilliam MacCormac, who served in
nt, less than three wars: the Franco-German War of 1870, the Turko-Serbian War
of 1876, and the South African WVar of 1899. MacCormac was born in Belfast on
17th January, 1836, the soIn of Dr. Henry MacCormac, the pioneer of the open-air
treatment of tuberculosis. He was educated at the Royal Academical Institution,
and at Queen's College, Belfast, where he graduated M.A., and later M.D. with
gold medal. As a student he appears to have taken a leading part in undergraduate
activities, and he was elected president of the Literary and Scientific Society for
the session 1857-8. For a few years MacCormac practised as a surgeon in the old
General Hospital, Belfast, but the call for adventure carried him away to serve
with the French Army during the war of 1870. He spent a short time serving at
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